Journal of Alzheimer's Disease xx (20xx) Abstract. The most important risk factor for Alzheimer's disease (AD) is aging. Neurotoxicity in AD has been linked to dyshomeostasis of intracellular Ca 2+ induced by small aggregates of the amyloid-␤ peptide 1-42 (A␤ 42 oligomers). However, how aging influences susceptibility to neurotoxicity induced by A␤ 42 oligomers is unknown. In this study, we used longterm cultures of rat hippocampal neurons, a model of neuronal in vitro aging, to investigate the contribution of aging to Ca 2+ dishomeostasis and neuron cell death induced by A␤ 42 oligomers. In addition, we tested whether non-steroidal antiinflammatory drugs (NSAIDs) and R-flurbiprofen prevent apoptosis acting on subcellular Ca 2+ in aged neurons. We found that A␤ 42 oligomers have no effect on young hippocampal neurons cultured for 2 days in vitro (2 DIV). However, they promoted apoptosis modestly in mature neurons (8 DIV) and these effects increased dramatically after 13 DIV, when neurons display many hallmarks of in vivo aging. Consistently, cytosolic and mitochondrial Ca 2+ responses induced by A␤ 42 oligomers increased dramatically with culture age. At low concentrations, NSAIDs and the enantiomer R-flurbiprofen lacking antiinflammatory activity prevent Ca 2+ overload and neuron cell death induced by A␤ 42 oligomers in aged neurons. However, at high concentrations R-flurbiprofen induces apoptosis. Thus, A␤ 42 oligomers promote Ca 2+ overload and neuron cell death only in aged rat hippocampal neurons. These effects are prevented by low concentrations of NSAIDs and R-flurbiprofen acting on mitochondrial Ca 2+ overload.
INTRODUCTION

27
Aging is the most important risk factor for reported in detail previously [13] . For calculations, it is also noteworthy that, as reported previously [12] (Fig. 5B) .
397
Once we established a method to inhibit specif- (Fig. 6) . (Fig. 7B-D ). All three compounds tested significantly 437 inhibited mitochondrial Ca 2+ uptake in permeabi-438 lized neurons (Fig. 7E) .
439
Effects of NSAIDs and R-flurbiprofen are specific (Fig. 8) at low concentrations while promoting apoptosis at 480 large concentration.
481
DISCUSSION
482
Aging is the most important risk factor for AD. 
491
We found that A␤ 42 oligomers at M concentra-492 tions do not induce apoptosis in young neurons.
493
In contrast, A␤ 42 oligomers promote apoptosis in 494 mature neurons, and this effect increases further [27], and the above mentioned neuron specific Na,K 541 ATPase ␣3 [24] . Interestingly, changes in expression 542 of some of these receptors could be strongly influ-543 enced by aging in vivo and in vitro [12, 24] indicates that different NSAIDs may protect against 558 AD [28, 29] . Multiple mechanisms have been pro- by NMDA in aged rat hippocampal neurons [12] . [12, 30] . Consistently, we found that large 
